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>Sulfo-succmimidyl-6-(biotinamido)hexanoate (Sulfo-NHS-LC-Biotiii) V~-~^ # p s y ^ 

•Streptavidin/avidin then biorinylated molecule ' ~ L ^ 



>N,N'-disuccinimidyl carbonate (DSC) • ^° « °^ 
•-NH, non-cleavable / \, 



> Dimethyl piraehmidate t DMF) J, CH? ch, c«rCK r qH y ^ 



-NH 2 non-cleavable 



> Dimethyl 3,3'-dithiobispropionimidate (DTBPj 

■-NH, cleavable l^* 

>l-Ethy]-3-(3-Dimethylaminopropyl)carbodiimide Hydrochloride (EDC) & Af-Hydroxysulfosuccimmide (Sulfo-NHS) 

HCi . 

•-COOH CH£H 2 —U * G = (CH-^^—N^CHs Ha-*/ 

> Sulfo-succinimidyl 6-[a-meutyl-a-(2-pyridyl-dithio)toluamido]hexanoate (S ulfo-LC-SMPT) 
♦-SH, cleavable 

> Sulfo-succinimidyl 4-(N-maleimidomethyl)cycIohexane- 1-carboxylate (Suifo-SMCC) 
•-SH, non-cleavable 

Y*4^ChJU/' * * ' vtw-A >N-(J3-MaIeimidopropyloxy) succinimide ester (BMPS) 



^ ' ^ 'v^ '-SH, non-cleavable 
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> Using nitrilotriacetic acid (NT A) group, which forms a chelate with Ni(II) 
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□ Microtiter plate 



□ Microarray slide 



Plastic bottomless microtiter plate. 
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Separate electrode grating regions 



"it MSt 

t u 



: a 

Jr,' 



FIGURE 13 





+v 




insulator- 



substrate 



FIGURE 15 



200 [im 




\ Grating 

\ Pattern 
Embossed 
On Fiber Tip 



Fiber tip 



Receptor 
Coating 



Incident Li#p 




Grating 



Figure 17 



Light Source Spectrometer 



Illuminating Fiber X / Collecting Fiber 




Fiber Coupler 



Counter-Propagating Fiber 



Sensor 



Figure 18 





; r. 



Peak Wavelength 




Sp ectrome ter 



Illuminating Fiber 




Collecting Fiber 



Light 
Source 




71 



Beam Splitter Prism 



Sensor 



Figure 20 



Laser beam 




Scanning 
mirror 




Light 
detector 





■■5 

' I' 



Biosensor 



Figure 21 



m 



5"?»it. ; '^ ■■-■..'11" -2 ; . •■It ; 

II I:'*'-";*. 1? 




#.« * fHHT 



an. t » * » * 



^ : w v>" * it" * * 
.».««■* i *■■**« 

•5 4&;*;* »';* =h*=*.» 






■■l 



Figure 22 



: is:. 



ry 
in 

a 

Ul 

ri 

■8 BE' 

IssSr 



Figure 24 




E 
c 



c 
> 

(0 



in 



(sjmn Ajejjiqje) indjno pazjieuiJON 




Ajisuejui jndjnQ pezjieiujON 




ocoscqio^coojT-o 
ooooooooo 




FIGURE 30 



o 




(uiu) LjjBue|eABM 



CO 

s 

• 1— I 




O 



o 
o 



o 

00 



o 

CD 



O 



O 
CM 



CDtCNIOCOCD^CNOOOCO 



o 

00 



O 
00 



O 
00 
I s - 



o 

00 

I s - 



I s - 



I s - 

I s - 



I s - 



CD 
I s - 



I s - 



00 00 

h- I s - 

I s - 



(luu) 4;6ue|9AB/\/\ ^eej 



" : - . . '/i.'.'i.'.^'-f,; =V=;:e= i „■ .-= .«"> .... . . "■ 



■li 



o 

i 

(0 

I 



o 



Q 

ru 

in 

CO 

ji; siis 



;3 



< 

• 1—1 



o 
csi 



o 
o 



Q_ 
Q_ 
CD 

o CD 

a 
o 



CO 
i 



=L O 
CO CQ 



T?7 



■■■■■■■■■■ 

^^^^^^^^^^^^^^^^^ 




LO 

■ 

O 



O 

■ 

O 



P M 

> 

Q_ 
CD 

CO 



g 

bo 



o 

(0 

c 

CO 

c 

o 

0) 
CO 

TJ 

cS 

o 

o 



(luu) XV 







1 

C 




i> 

CO 


f. 'A 










o 




• 1— 1 




J H 









00 




CO 




CD 






00 


CM 




o 




CD 


0> 


oi 


oi 




O) 




CD 


CD 


00 


00 


00 


CO 


co 


oo 


00 


oo 


oo 


co 


00 


N- 





















(uiu) i|)Bua|aAey\/v y\e&d 



, IB. 

m 



m 

a 
Co 

in 

:4 



:3 



PQ 

00 
IX, 



Q. 

(/5 



o 

00 

- I - 









o 




iA 

















BSA 10 100 

Goat anti-biotin antibody fag/ml) 



Figure 39A Figure 39B 



Fieure 39 




Figure 40A Figure 40B 



Figure 40 




500 



— Clean 
NH2 

Biotin 

1 ug/ml a-Biotin IgG 
— 10 ug/ml a-Biotin IgG 
— 100 ug/ml a-Biotin IgG 
— 1000 ug/ml a-Biotin IgG 
— 0.1 ug/ml a-IgG 

— 1 ug/ml a-lgG 
10 ug/ml a-lgG 

" 100 ug/ml a-lgG 



Anti-Coat IgG 
Anti-Biotin IgG (goat) 

Biotin 



765 



770 



775 



780 



785 




Figure 42A 



Figure 42B 



Figure 42 



3.5 



3.0 

E 

S 2 .5 



CO 



2.0 



D) 
C 

I 1.5 

5 

IS 1-0 

0 

0. 



0.5 



0.0 













i 


First protein 
Goat anti-biotin IgG 
























| p 

Second protein 
Anti-goat IgG 
























" r <^ 1 i 1 


r"- r 1 


i 


1 "" 7 1 





Protein concentration (ng/ml) 



Anti-Goat IgG 



Anti-Biotin IgG 
(goat) 



Biotin 




Figure 43 A 



Figure 43B 



Figure 43 




C\| 




o 


0> 

a 


00 




CO 


LO 




CO 


CO 


CO 


LO 


LO 


LO 


LO 


* 

LO 


id 








N- 








N- 























(lUU) L|;BU9|3AeM y[B9fj 



PQ 

-si" 

H 



O- 
U 



< 



o 












c 


4"-' 


c 


,i ,* 






o 


O 


o 


CQ 
i 




in 








< 









CM 


o 


00 

■ 


CD 




Csl 


O 


CO 


CO 


co 




■ 




■ 


■ 


CO 



































(uiu) L|)6ue|eAeM xe&d 



PQ 

GO 



o 



< 



CD 

■ MMMPV ^^^^ 

.2 o 



< 





Figure 46 



7S2.& 



Peak LocatkMB 

T 




400 

Variance 



800 



Figure 47 




Material 1 = Electrical Insulator (photoresist, epoxy, glass) 
Material 2 = Indium tin oxide conductor 
Substrate = Glass 
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